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(54) WIRING BOARD AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wiring board 
that has a smoothing surface, and an insulating board 
where a fine thin-film wiring layer with low resistance 
and uniform thickness is formed. 
SOLUTION: A wiring board X where a thin-film wiring 
layer 1 is formed is manufactured. In this case, the thin- 
film wiring layer 1 contains a glass phase containing 
Si02. AI203. MgO, SrO. and CaO, diopside-type oxide 
crystal phase, and at least one kind of crystal phases 
selected from a group of at least AI203, MgSiOS, AIN. ; 
and MgTi03, and also contains at least one kind selected 
from a group of Cu, Ag. and Au on the surface of an *. 
insulating board 3 made of ceramics with an opening 
porosity of 0.3% or less. 
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[ §8^91 ] Si 02. Al Mg O. Sr OHX 

t&^^t. 'M^KthAl 2O3. MgSi O3. Al 
N. MgTi 03<Dm>hmt£tli<i^ti:<tiiim<om 
ia^tSk ^t^L . mmM) . 3 %SlTO±v 5 s/ ^ :^ 
i)^tiihii^S^(r>^Wi:.. Cu , Ag HXXJ^Axx (om 

ro^ffiWjimST'COSSa^ ( Ra ) t^O . 1 ^mOT 
[ f»*«3 1 iFffiiteStSSroe 0 ~7 7 GHz lC*Jlt5 

miO GHz £iT»::*5*tigig4^S . 5 d 

[ If «95 1 ilia^g!£4£;6!mi^^^ t^-^mt 20 

I fS*56 ] Si O2. Al 2O3. Mg O. Sr Oi3<t 

t&fc:^f7 ;^S:4 0 ~9 5 fi»%i: , 7-f 7 -t t TdJ^Jt 

< irtAl 2O.3, Mg Si O3, Al N. Mg Ti OsO 

L, 8 0 0 ~1 0 0 0 "CICTO . 2 ~5 ^^TOLTJ^ 30 
©Affile, Cu . Ag *3j:tM.u S»±h^ iJ^'tC 

< i 1 a?r^^rl-5 ?I^Ei^Srfl^^5 r 1 4:4^ 
[ ffi*JS7 ] m£:fi7^ti^. Si O23 0 ~5 5 S»% 

Al 2034 ~1 5m&%t. MgO14~3 0gfi: 
%h . Ca 05 ~2 0 fifi%t , Sr 01 0 ~2 5 M 
%t *»f> r t Sr1#«i: i-5 iS*«6 ia«(Di3il®E 

[ is*3®8 ] iiiaj^y ->'v'-b SBt;icu t.fzktA% 
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( 000 2] 

7 5 :^ ^ici o xWy^ titcimmmt . z <r>im 

mmsmimimsm^miza^x. ^nA. ^-^ 

[ 0 0 0 3 ] r r-C. £«3£K^«l^-r^i^g^l4^ 

(^iifi)ciae*5*^i 6 0 0 "Ci: Rax-fes fcfecjfe^^ 
pm\m^ifii>^i'7'<:xsgmtLxa. m^MA 

[ 0004] stjiaroi p ;iii£3;iojfeg^et^«*fti-5T 

jiJieS^s^T/i xfiW ^h\z. XiS^Srfll 
%m^^ *»o^?ag;>5l 000 'CliLT®{S?&J^^ 

( 00051 *tiUSAtt#M¥l 0-2121 

«^cu (DW^^nmnc'mx.xx 000 'ceiTTj^L 

[ 0006] 

«Sr±ISy f^l>AagS*^(^;i{f7^i:Si 0 2^<07-f 
7 -t «r^tf;<f7 ;^-fe7 xy9 :^TfllBfeL ^c#g-C»4, 

I 0 0 0 7 1 jJ?-f K t) S!E<D3p?ii4*J«/ii? 
[ 0 0 0 8 1 ^JEoT, *IIWI4. SBtw. «SSQaB*4ol^- 
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2O3. Mg O, Sr OS&ttTCa 0«r^tfr-f 

T<l^?i:< itAl 2OS. Mg Si Oj, Al N. Mg T 
i O s (om^h Sfih/5 i!?/i< i: t> 1 at ©S^S: . 

[ 0 0 10] -tfii^-h. ^Wnn^mmi\t.. S i 
O2. Al 2O3. Mg 0^ Sr OUi-VCa. OSr^tf;!/ 

i:t>Al 2O3. MgSi O3. Al N. MgTi Os©^ 

. 3 %UT<0±y 5 y ^ *fei^«<^g 
B(c. Cu . Ag j3J;U>Au 08¥*»e>Sliix5'>Jt< t 
1 a^-^^i??ll^2«gSrJgfi!ttTft5r: t «:«Na 

[0011] ::::-e, msmsssmmi>^m^in;bmi 
fm&^(oms<Dm\Mx<D^'s^^ ( r a ) *5o . i 

6 0 ~7 7 GHz lC*^^t5flmffi^fe*55 0 XI 0 "^gi 

Ts t1jl3ffe^S^ffiJ;:f^^ix5SW^(^l 1 0 
GHz {J^TICfcltifiSl^ttS 21*5-1 . 5 d B/c m 

I 0 0 1 2 ] § fiiI13teii^*s^ilSlJgfig$ 

[0013] ^^m<r>jEmmi<om^mii. s 

i O2. Al 2O3. Mg O. Sr OfcilTCa O^r-gtf 

0 ~9 5 MM%t . y^y—t \.X'Mii< t Al 

2O3. MgSi O3, Al N. Mg T i O 3 Sli 

n5)'>'i< 1 1 1 a^rs ~6 0 fifi%i: (7?sij^T'^^ri- 

5®^Sr^LT^^y -^iz-h «rfmb, 8 0 0 ~ 

1 0 0 0 t:iCTO . 2 ~5 ^PaUDSRUTj^L, Wi^^ 

u , Ag fcit/Au O^A^e SliixS il^'iC< i:t> 1 

[0014] ww-c% fiE;tf7;^*^ Si Oiso ~5 

5 S4%fc , Al 20s4 ~1 5 l:4%i: s Mg Ol 4 — 
3 0 M&%t-^ Ca 05 ~2 0 gft%i: , S r Ol 0 ~ 

[0015] ^tL. isia/y ->">-h SBJwCu 
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tmt^&mmi a . lb. 1 c *sjgfifeSitTJ3") , 

1^2 (D-m^f^^ ixfcim\zx. mm^mmi a -i . 

b . 1 b -1 c i: *J«m«)tcg^ ixfc«|ji*>t> t£i> . 

20 Y (^fi^aoi»g^€l a iC|li^$ixTV>^. 
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A5rfilfi£i-•5#l^Ei^Slct5^^T. ilfeiS«3 *5Si 

Oj. Al 2O3, Mg O. Sr 0*5itrca 0^r-^:;J^ 

7 ;^ fcJ: u^r -f K SiHb^iifefBtit s 7 ^ 7 - 

i:LT. Al 2O3. MgSi O3, Al N. MgTi O3 

(om^b mt£tVb 0^tj:< 1 1> 1 at Sr^^U > B8S?L* 

0. 3%&.T(r>ify:^±7iy^7^i!)^b^£i:iti^±^ 

[0019] ^?&^l,ZXfl\i. Si O2. Al 2OS. M 
30 g O. Ca 05r-^^, Ca ( Mg . Al ) ( Si . A 

1 ) 206©T^;^-7'•!^1'K^b^&ifefi^i^r«f^±lRItgJ^c 

;itf7:^*l-Sr OSr^^-*L*5ttt IC. 7-f7-t 
LT. Al 2OS. Mg Si O3, Al N, Mg Ti OsO 

m^bmiit\^'Mf£< 1 1 1 at Sr*ai^^to*x mi&<r> 

^xm^t^ zt\zxc>x. -t 7 5 y ^ ;^ 

^0 . 3 %&lT. #»wO . 2 %iJjlTfC<6i^UT;tf7;^-fe 
7 5 ;^ <0«Btr ¥miCT-# 5 i^m. OSSirC 
u . Ag *3j:t/Au ©I¥;!i»e5®lfti5'>'ic< 1 1 ao 
(6«Si^«:^^i-5 . ffilHg7 5 MmfiiT. 

£«3 oraft?L^*50 . 3 %S:l8x.5t , Cu , Ag * 

it^tAn irt^tiwmsi^mmmmimrLx. 
mism^xt^i^f^ttiiiz, s^sinm^mib^ 

[ 0020] -^75 s'^';^«)5Fgxm«r«V^-C± 

:^<omsmx'<o$mn.^ { Ra) m. i nm&,Ts # 

50 iZO. 05 u mUTXhi Zt Hmt. U V \ 
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[ 0021 ] /i*3, if7:^±7l^^^'^<07f^^h'i:Vt 
[ 00221 *«Wj::j:tui. ±ia>if 7 ;^ icitu 

v-ttTil^Ji< tiAI 2O3, MgS i 
Oj. A1 N, MgTi b3 08¥*»feSlih/5'>/£< tt 

1 aS:. S*L< lis ~6 0 Sfl:%. 0 ~5 0 J 

&%. $ f> tc3 0 ~4 0 aft%(^fij^-c®ra. ^^^F 

'fk©;fe-e. ■t<r)5P^*l[SH:2 ~1 0 /im. 4#J;i3 ~7 M 

[ 0024] ^'MEMmY izm-yiim^mi 

a. Cu . Ag *iJ:U!Au roi¥*»f)S»i}x5'>/j:< 

0 , Cr , Ni , Ta <om^hmiiiiM>'Pti< ttl 
^itli>\Z.O . 1 ~3 Aim. #(w0 .3—1.5 nmnW- 
[ 0025] *fc, ±I2W, Mo ^^®l4x W*5iO:/ 

4fcl4Mo ?r5 0 fil:%J^Jl±. i|#ic7 0 l:l:%iU±^^ 

[ 0 0 2 6] tfz. c 14, Cu St W. M 

$0. 0 5~0. 5 mn<DT\ 15r:^LTW. Mo-g^ 

aSrffiSL, $e)»ciaK*«iL-C15$l ~1 O >xm© 

Cu ^^l^rJi^fiXL. ^{^i: UTl .5-15 ^mOff 

iti«)5±T-iteliKi:«ftrt-5SBI-Cr gSrJgfifeUTt 

[ 002 7] $&(ClWR&JSSla , lb^UTt4. 

'i< t^jl ~1 0 um(DCu , Ag ii5<tt/Au (OSfei^f) 

1 , Mo , Cr , Ni . Ta (Om-'hmtihi'pfj: 
< 1 1 1 a<0^1$r:&«1-5 r t i^mt L < . #1::. 
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r <D|feg:S|g<7>g®t;:C u . Au. Al . Ni , P 
b -S n /if <D^^«?d»e) &^m^ iXT V ^ 

[ 0 0 3 2 ] y<y^-i^A<0^mz\-).9^U^^ 
«B t 7 -< X/-?y K 7 jxT*3 
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iUSY i^oW^^Si b . 1 c •^'^liiS^S ^Hiit 

[ 0033] ( Ei^S«i©S!ijg*ife) ±l2(0;tf7 
5 y ^ ;^ tffiV^Tt*T*-/V^itS ^ 7 -< K 
7«r*i-5fii»SiEifef^-t-5Ja4. i-f, ^14, ¥ 
liltegl ~1 0 <iinro±E<0^f7;«-^:5J^4'4 0 ~9 5 S 
fi%, !t#(C5 0 ~9 0 $ e> 1-6 0 ~7 0 M&% 

t ¥l$flS@2 ~1 0 um(07H y -^^i:5 ~6 0 MA 
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